Spanish university lecturers have traditionally spent most of their contact time with students explaining theory in the classroom. Once the theoretical contents have been presented, lecturers demonstrate (with little or no student participation) several reinforcing examples and practical exercises. Student involvement only occurs when they are asked to perform a series of tasks and exercises after the lesson and generally outside the classroom.
INTRODUCTION
In recent years, university processes inside and outside Spain have developed around best practices and quality models. Among the indicators for assessing the quality of a university is the academic performance of its students [1] , [2] . The introduction of the European Higher Education Area (EHEA) has required universities to review their qualifications, training programmes, and how these programmes are taught. A new scenario has been established where students and their learning are placed at the centre of the teaching-learning process, and universities have had to rethink the educational model by promoting active methodologies.
Spanish university classes were traditionally taught using a methodology in which the lecturer is the most active participant and students passively listen for most of the time. These sessions are reinforced with the resolution of exercises and cases in which the lecturer offers further explanations and students practice the concepts studied in the theory lessons. Finally, students must demonstrate an understanding of the theoretical concepts and an ability to complete practical exercises in an examination that serves as a tool for teachers to evaluate student learning. However, these methodologies have evolved into other models, as shown in the Bologna Declaration, for example, where a credit system (ECTS -European Credit Transfer System) was established. The ECTS system is student-centred and sets the workload for students to achieve programme objectives.
Universities are exploring new ways to develop the process of teaching and learning [3] . The aim is for students to achieve better results in accordance with the effort made; and universities are rethinking their educational systems with respect to the student perception of the teaching and learning process [4] and the methodologies used [5] .
It is necessary, therefore, to change the teaching and learning methodology in universities [6] , [7] . For this reason, new curriculums have implemented more practical and less theoretical content, so that students play a more active role in the teaching-learning process. These approaches are known as active methodologies [8] , [9] . The most important steps in this direction in recent years have been proposals for the implementation of flip-teaching in universities (e.g. [10] , [11] , [12] , [13] , [14] , [15] , [16] ).
These changes in teaching methodology also imply an organisational change and key roles for the various players involved in this process. This paper shows how the transformation of a traditional teaching methodology to flip teaching was made in a Spanish university -with an analysis of the role of faculty, students, and the university.
BACKGROUND
The European higher education system is configured as dynamic, flexible, and innovative. The various European systems are seeking to develop processes of student-centred learning and this involves reforming curriculums and teaching methodologies. In this scenario, it is necessary that the lecturer teaches the subject, while the students learn and demonstrate what they have learnt.
This model is described by Fernandez [17] , who argues that teaching must move away from a system based on lecturers teaching and towards a model of students independently learning under the tutorship of lecturers. Fernandez proposes a new organisation of the teaching-learning process and highlights the importance in this new model of information and communication technologies and the possibilities they offer for developing new ways of learning. Other authors, such as Esteve and Gisbert [18] , suggest that universities focus on students and offer active and practical education with new teaching methodologies that encourage active learning -and in which independent student work plays a key role [19] .
Change in the European university system includes the availability of tools for collaborative work, especially e-learning tools. New technologies have contributed to the process of teaching and learning, and these tools reinforce the dynamics of work outside the classroom by enabling students and lecturers to maintain both individual and group communication during the course. The integration of these technologies in the process of university education is a reality, but further analysis and experimentation is needed.
In a review of teaching methods, De la Cruz [20] distinguishes three approaches or views for examining and analysing the relationship between teaching and learning. These models are: behaviourism; humanism; and the cognitive approach. The third approach currently dominates. This approach sees learning as an internal process by which the learner interacts with the environment. The cognitive approach emphasises the active and constructive aspects of learning and states that the fundamentals are: previously acquired knowledge; and the structuring of knowledge in increasingly complex schemes.
This theory revolves around the learner and sees the learner as an information processor. According to Ausubel [21] , the level of prior knowledge that the learner brings to the learning situation is the most influential factor in learning exercises. Knowledge already acquired helps organise new information. When new information arrives in the mind of the learner, it is stored in the long-term memory and a 'filing system' is already in place. New information modifies the memory and produces a conceptual change. Learning is an assimilation and reconstruction of the information received [22] .
In addition to previous knowledge, it is necessary to consider the personality variables and student motivation as determinants in the teaching-learning process. To favour a successful learning outcome, the lecturer needs an initial diagnosis of the existing knowledge of the students.
Importance is given in the cognitive approach to how knowledge is a social construction. Knowledge is a cultural product that is created, shared, transformed and transmitted. Hence, the importance of cooperative learning and teaching in groups [23] .
Given the above and the structural changes in study plans (based on 12-week semesters for delivering the subject material), the amount of material that must be taught by the lecturer and learnt by the student makes the traditional university lecturing approach (complemented with examples and exercises and case studies to reinforce the concepts) difficult to implement. New technologies and methodologies -such as the 'reversed classroom' -enable a change in the educational model at universities.
These methodologies have been widely tested in secondary education (e.g. [24] , [25] , [26] ) and are proposed as methodologies for future university education (e.g [11] , [12] , [13] , [14] , [15] , [16] , [27] ).
The term 'flipped classroom' was defined by Bergmann and Sams [24] after they began distributing videotapes to students who had missed classes for various reasons (illness, etc.). After distributing the tapes, Bergmann and Sams realised that they could focus on the more individualised needs of their students.
Various versions of this model have emerged and are now termed 'reversed' [28] , [29] , [30] .The F-L-I-P scheme was offered by the Flipped Learning Network and Pearson School Achievement Services [31] , [32] , who summarised the four pillars of the methodology as: (F: flexible environment); (L: learning culture); (I: intentional content); and (P: professional educator). Finally, it is worth noting the contribution of Chen [33] , who argued that rather than referring to FLIP we should refer to FLIPPED, incorporating three additional pillars in the methodology: (P: progressive networking activities); (E: engaging and effective learning experiences); (D: diversified and seamless learning platforms).
METHODS
The pedagogical model on which reverse methodology is based involves moving certain processes outside the classroom and then using class time (as well as teaching experience) to facilitate and enhance (theoretical and practical) teaching and learning. The student obtains and processes information outside the classroom, so that the time in the classroom with the lecturer (which is the most valuable time because it is so limited) is dedicated to a real interaction between lecturer and students to ensure a correct assimilation of the information. In this way, lecturers can add value to their role in the teaching-learning process with different techniques that promote active student learning [34] .
Taking as a reference Bloom's Taxonomy [35] , the lecturer should assign contents for study outside the classroom from the lowest levels of the taxonomy (comprehension and recall). Students can then take advantage of class-time to assimilate those contents linked to higher levels (create, evaluate, analyse, and implement) [36] .
HOW TO IMPLEMENT FLIP TEACHING METHODOLOGY IN UNIVERSITIES
The successful implementation of the reverse methodology in a previously traditional teaching class depends on three pillars: context, faculty, and students.
Context
It is crucial to consider the type of subject in which the flip methodology is to be implemented: is the subject an undergraduate or master's degree; is it a core subject (obligatory for all students) or optional (as a specialty or additional training); how many students are enrolled [13] (because implementing a large group can be difficult, but not impossible); the course and the semester in which it is taught; the time slot scheduled for the classes; whether or not students have easy access to the tools and resources needed to facilitate the development of the methodology; and is the implementation imposed from above or was it a voluntary decision by teachers. In addition, considering that Spanish universities are increasingly incorporating this type of methodology in the curriculum, it is necessary to know if the university offers support (training, manuals, etc.) or has created an associated educational project. Such a pilot project was launched in 2014 by the Universitat Politècnica de València, and the project has become increasing large. All these aspects help shape the context in which the change is made and may help determine the degree of success.
Faculty
This type of teaching is more complex than traditional teaching. The lecturer ceases to be a mere presenter of information and evaluator of assimilation. During class, the lecturer must lead, guide, observe, and evaluate students by providing relevant feedback when needed. The lecturer's role as assessor also becomes more difficult because he or she must perform additional monitoring and assessment and offer more formative feedback to students [29] . The lecturer will also have a decisive role in determining what should be taught and what should be studied by students [13] . For this reason, faculty must possess or acquire the knowledge to understand the methodologies and tools that encourage student effort and learning. Lecturers must make a personal commitment to student learning and this will mean more hours of work (especially during the first year of the new methodology). Lecturers will also need to develop the technological and educational skills needed for the transmission of information outside the classroom (meaning the preparation of material for students to work at home -such as videos, digital documents, and web links) and the material needed for reviewing student work (such as practical exercises and questionnaires). This means learning to use technological and educational resources that facilitate these tasks and so increasing the effectiveness of presentations [37] . In this type of reverse methodology, it is essential that lecturers conscientiously plan their own and student activities before, during, and after classes.
Students
The third pillar for change are the students. Change is centred on planning, motivation, and active and independent learning.
• A suitable organisation of teaching and the necessary methods and materials enables students to correctly plan their activities and so avoid possible overloads [12] . Such planning enables students to have an overall view of the effort needed in the classroom and at home: and this ability is linked to increased motivation and involvement. This is especially important at university level because many students combine studies with paid work or family obligations (especially in master's courses).
• Student motivation should link the classroom and the home [15] . The most important motivation for the classroom is attendance. This is critical because class tasks require more interaction and participation with peers, and more personalised advice from the lecturer [12] . A method for ensuring motivation in the classroom is by assessing the work and the contributions that students make in the classroom and re-thinking the interaction based on the difficulties and needs experienced. Motivation at home is more difficult to control because the lecturer is not face-to-face with the student. For this reason, it is important to respond to the urgent and important questions that arise as quickly as possible (email, web platform, etc.), as well as rewarding the work done at home and demonstrating to everybody that those working effectively at home understand, learn, and achieve better results.
• Under the traditional methodology, the student usually spends most class time listening passively to the lecturer. However, it is now necessary to make learning independent and active [11] . The student must be prepared to perform -usually alone -considerable work outside the classroom in tasks such as watching videos, reading, or searching for information. In this way, the student arrives in class with the material already understood and is ready to share information and resolve tasks designed to help consolidate the learning.
RESULTS
Below is an example of how the transformation for the 2015-2016 course entitled 'Project Scheduling with MS Project' in the UPV Master in Management and Project Management course was prepared at the UPV School of Industrial Engineering. It had been observed in recent years that students studying the subject were largely passive. They simply listened to the explanation of the software (repeating steps that were forgotten before the next class) and rarely participated (only 2-3 students playing an active role in class). Therefore, the aim in transforming the class was to ensure that students became motivated and wanted to learn and participate.
The context that conditioned the transformation was [38] :
• The subject lecturers voluntarily decided to participate in the project -which began during the 2014-2015 course.
• This was a core subject that must be taken by all students enrolled in the second semester of the first year of the master's course and had been allocated 2.5 ECTS credits.
• Students on the course were varied and came from a variety of different degrees (including industrial engineering, architecture, and civil engineering); some were also studying other courses and some joined a little late in the year because they came from abroad.
• The group size was 26 students and this enabled the lecturers to closely control the classes.
• The only handicap was that the delivery of the classes was very intensive. Some 25 hours of class were scheduled in less than one month.
There was only one lecturer with extensive knowledge and experience in teaching the subject. This situation had its advantages and disadvantages: the main advantage was that no coordination was needed with colleagues and the lecturer could adapt the pace of classes and make changes without difficulty. The main drawback was that the lecturer had to assume the entire workload involved in making the changes. The main transformation for the lecturer was centred on acquiring teaching knowledge (attending training courses and workshops given by the UPV Institute of Educational Sciences) to better understand the methodologies and tools that encourage student effort and learning. The lecturer had to make a personal commitment to student learning and this meant an increased workload (planning and preparation of material, course guide, videos, and exercises) and preparation on the UPV-learning platform (PoliformaT).
All the enrolled students attended a meeting two months before the start of the course and were informed about the learning objectives of the subject and the reverse methodology that would be followed in class. At that first meeting, students were shown what was expected from them, both at home and in the classroom, and the learning value of the reversed class methodology. Their motivation was stimulated by asking about their existing knowledge, interests, and so on.
CONCLUSIONS
Changing the teaching methodology to the reverse class approach affects faculty and requires considerable planning of resources and materials -and unlike the traditional teaching approach -it also requires a considerable effort in the monitoring and control of the work done by students outside the classroom. This latter requirement requires teachers to analyse what aspects they wish to assess, as well as when, how, and using which tools.
For the student, such a change in working methods means more independence outside the classroom. That is why considerable motivation is required. A high level of motivation may be present from the beginning and the lecturer will be an important factor in ensuring that such motivation continues. But if there is no initial motivation from the student, then the lecturer will have to make an effort to capture their interest.
Finally, it has been seen that context is a conditioning factor. Universities often impose several aspects of this context (such as group size, class schedules, and the teaching semester), but other aspects of the context are often decisions made by faculty (such as the availability of tools or resources for the development of the methodology). In some universities, resources that are very useful in the preparation for the transformation of methodology are easily accessible, but these resources are sometimes missing in other universities.
In short, the process of changing the teaching of a subject from a traditional approach to a flip methodology must carefully consider the characteristics of the three pillars that support teaching and give each equal importance.
